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Abstract. The VANESSA system provides speech-driven assistance for
eGovernment and other Transactions in BSL. The Tool allows speech or text input
over a limited subject domain to be translated into sign language, which is then
signed for clients using an avatar. The avatar animation is generated synthetically.
VANESSA also enables text communication by means of computer keyboards and
an interface similar to that used by internet chat room software. The system can be
easily modified to translate into other spoken languages, and multiple updates to
the content are possible.
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1. Background and Overview

Deaf people experience communication difficulties every day of their lives
because the majority of hearing people do not know sign language. When, for example,
a Deaf person needs assistance with filling in complicated forms, the information an
assistant needs to convey can be complex, and writing it down quite laborious.
Moreover, many people who have been profoundly deaf since birth do not have
particularly good reading or writing skills. It must be remembered that sign language is
their first language, and (in the UK) English is their second. VANESSA (Voice
Activated Network Enabled Speech to Sign Assistant) is an attempt to make
communication in assistance environments easier for hearing and Deaf people alike.

It was always the intention that VANESSA should build upon the TESSA system
[5, 6]. TESSA helped Post Office Clerks to communicate with their Deaf customers.
However it had two significant limitations:

e Speech was the only method by which Post Office clerks could activate the

system. Although the system’s speech recognition was mostly accurate, if it
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did not recognise a particular phrase, the clerk would have to resort to pen and
paper, or rudimentary signing, since the large majority of clerks did not know
any sign language themselves.

e There was no way, beyond gesturing, (frequently unclear) speech, and/or pen

and paper, by which Deaf clients could communicate back.
VANESSA, sought to address these limitations by including text as an alternative
method of communication, and giving the client the facility to communicate back to the
assistant, using either text or button choice selections. This model was agreed
following research by the RNID into what Deaf users would like.

The system facilitates communication between assistants and their Deaf clients in
Council Information Centres (CIC’s) or similar environments. A signing Avatar
conveys the signed information in British Sign Language (BSL) on a screen facing the
client. A text version is also displayed. The outline system is shown in Figure 1.

Input from the assistant can be via a microphone or it can be typed in as text using
an assistant screen interface. The nearest matching phrases the system has available for
signing are then displayed for the assistant. The preferred phrase can be selected and
signed for the client. If none of the phrases are appropriate, text alone may be sent.
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Figure 1 Outline VANESSA system

The assistant’s screen also allows the assistant to receive communication back
from the client either in the form of typed text, or via a selection of responses,
presented to the client as labelled buttons, for them to choose from.

Signs are created synthetically for the system [1,2,3]. The signing has to be
accurately described in HamNoSys [4] notation, and this is then transcribed into a form
of XML called SiGML[1] which can drive the Avatar.

VANESSA has been developed as a partnership effort between the University of
East Anglia (UEA), the Royal National Institute for Deaf People (RNID) and Norfolk
County Council (NCC). A working version was installed in the CIC in the Forum in
Norwich in August 2004.

A further prototype version of VANESSA has been developed to demonstrate that
the system can be easily modified to translate into other spoken languages as well as
sign language. There is also a support application that allows new content to be added.
If required, such additions may be made in multiple languages.



2. Interface Design

The screen design is the result of discussions between UEA, the RNID and Deaf
people. Input and output controls are grouped appropriately and at every possible stage,
event messages and guidance are displayed in blue at the top. Boxes and buttons are
enabled and disabled according to the current stage of progress, which acts as a guide
to what an assistant is able to do at any point in time. The whole screen is disabled, and
a message displayed, while the Avatar is signing for a client.

An Activate microphone button starts the speech recognition. A short silence
terminates recognition. Alternatively, the assistant may type in a phrase. Either input is
then matched, using a process which can map the errorful text output by the recogniser
to the set of most appropriate signed phrases [5]. The results are displayed and the
assistant clicks on any one of them to have it signed. If no suitable phrase is available,
the assistant can send the text alone. As keywords are normally enough to identify an
appropriate signed phrase, the assistant is encouraged to use this quicker method.

A Record of the Conversation box displays a text version of all messages which
are sent or received during the course of a conversation. The style is similar to that of
an internet chat room interface. Assistant messages are displayed in red and Client
messages in blue.

The Client Interface displays an identical Record of Conversation box. It also has
an input box where a client can type a message, and it displays the Avatar which signs
all phrases selected by the assistant. When a text-only message has been sent, the
Avatar explains this, and indicates the Dialogue Box to its right.

Selection buttons for particular client responses are displayed as labels on the
buttons below the Avatar when appropriate. For example, signs for “Which local
authority area do you live in?” are accompanied by “Norwich, Broadland, South
Norfolk” etc., displayed on buttons at the same time. The Avatar points to the buttons,
indicating to the client that they may used to reply. Selected button choices are also
displayed as part of the dialogue sequence.

3. Hardware and Software

Two networked computers are required, each with a screen, keyboard and mouse. The
assistant also has a microphone. Headset microphones do not encourage use of spoken
input as was found with TESSA [5], so the assistant’s microphone is placed next to the
their screen on the desk. The assistant’s computer is connected to a printer.

The client’s computer has a high specification to provide good quality graphics for
the Avatar rendering. A 2GB Dell Pentium 4, with 512K RAM and nVIDIA GeForce4
graphics card, was used for the installation in Norwich.

VANESSA was written in Visual Basic 6, incorporating ViaVoice modules for the
speech recognition, and the SIGMLSigning package [1] which provides the avatar.

A text file is used to maintain hashtable links between a list of phrases available
and associated Avatar SiGML files. Alternative ways of saying each phrase are
included to build the language model. The SiGML animation files are stored on the
Client’s machine to drive the Avatar as required.

A log of all system events is written to a text file, so that use of the system can be
monitored. It means the system can be enhanced by adding phrases which are
frequently required, but for which no signed version is available.



Output is also possible in the form of a printout of the dialogue from the
Assistant’s Record of Conversation window. This could be useful for dates, times,
phone numbers etc., for the client.

4. Content Creation and System Installation

A list of phrases was built up using information from CIC staff and enquiry logs.
As it was impractical to include all phrases that could assist with all enquiries, three
different groups were selected: a selection of general phrases, phrases to help with
filling in forms, and phrases to support dialogue to book a sign language interpreter.
The third group of phrases is useful if the assistant or client feels unable to go ahead
with the enquiry because the subject matter is too complex.

The accuracy of the translations from English to BSL is key to the success of this
type of system. All people involved in the creation and quality verification of the
signed animations were expert signers. Translations from English to BSL were first
recorded on video. Then, the signs needed to make the phrases were notated using
HamNoSys [4], and stored in a BSL lexicon. Editor software [7] was then used to
build the signs into phrases and to add in non manual features.

The VANESSA system was installed in the Library at the Forum CIC in Norwich
city centre. CIC staff were given comprehensive training on the system

5. Additional Applications

For additional signs to be added, or for a new VANESSA system to be created, a
standalone Phrase Maintenance application is provided.

There is also VANESSA Language application, written as a prototype to
demonstrate that translation would be possible not only into sign language but into
other spoken languages as well. French was selected as the spoken language.

This application requires that a text-to-speech synthesiser is installed. The Euler
software was chosen, using the Mbrola speech engine [8], together with a French
database for the actual phonemes used.

When French is the selected language, translations are spoken in French, rather
than signed. If this application were to be further developed, it is envisaged that talking
head technology would replace the signing Avatar on the screen facing the client.

6. Evaluations

To date, there have been three separate evaluations. The salient results are shown in
Table 1. All role plays were successfully completed, although the quality of avatar
signing, the facial expressions and lips in particular, was criticised. This was in part due
to the inexperience of the content creation staff; the phrases being the first content they
had produced after training. Subsequently the phrases have been reworked, and
anecdotal evidence indicates that comprehensibility has improved substantially.



Table 1 Results of VANESSA evaluations

1. CIC evaluation 2 CIC staff and 2 Deaf users. 2 Role Plays: Refuse bins not collected,
and Benefits form required. All role plays successfully completed.
Deaf user comments VANESSA definitely helped. Better than TESSA. Understood 50% of

signing. Text filled in the gaps. Easy to use but more phrases needed.
Regional signing differences caused comprehension problems.

CIC Staff comments Easy to learn and enjoyable to use, particularly finding phrase using
keyword. Made enquiry much easier to deal with. More phrases needed.
2. Laboratory evaluation Hearing member of RNID staff as assistant, 7 Deaf users, 3 Role Plays:

Broken street light, Benefit enquiry, Interpreter booking. All
successfully completed.

Results Understood signing 60% of time. Used signing in 20/21 tests.
VANESSA considered useful by 6/7 participants and enjoyed by 5/7. 4
participants found VANESSA easy or quite easy to use. Layout was
liked.

Deaf user comments I felt in control of the situation. Easy and simple to use. I like the text
input, easier than pen and paper, changes possible if you make mistakes.
Colour shades on buttons, and larger text input area would be nice.

3. Phrase recognition 15 Deaf participants. 7 representative VANESSA phrases used.
Total phrases recognised 61%. Wide variation in phrase comprehension. Between 2 and 15
participants sucessfully understood certain phrases
Overall signing quality Liked: 2, Quite liked: 2, Neutral: 5, Not much liked: 2, Disliked: 4
Participant comments Harder to understand phrases when out of context. Easier to understand

at a slower playing speed. Regional and social differences made
comprehension difficult. Repeat playing helped comprehension.
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Appendix: Screenshots of the VANESSA Client and Assistant Interfaces

A record of your conversation

Hello. how can | help you?

not sure how | have to fill this form in

Have you used this system before?

no

Hello. | am VANESSA. | will sign to you what the
assistant is saying. If there are any delays please be
patient. | can sign to you but i cannot understand what
you sign. so please communicate what you want to say
to the clerk as you would usually do

| see - can you help me with this form?

Which council area do you live in

Sign
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Clerk’s Input (click on any blue phrase to have it signed) A Record of the conversation
Please click a blue phrase to send sign and text. Hello, how can | help you?
or speak a new phrase into the microphone, Inot sure how | hawve to fill this form in
or type new text below Have you used this system before?
no
Hello, | am VANESSA. | will sign to you what the assistantis
Use the Council saying. If there are any delays please be patient. | can sign to
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or type your communicate what you want to say to the clerk as you would
;'nessage in usually do.
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| see - can you help me with this form?
Activate microphone Just send text [Which council area do you live in
South Norfolk

ch counci /e in
For help with filling in your housing and council tax benefit forms, | recommenc
Suggested  |\What is your enquiry about?

phrases The meeting will be held here at the forum. (Other possible locations are the ¢
which can
be signed

| — I~

Hello, how can | help you?
Goodbye

Commonly I'm sorry. | can't sign this, | will type itin for you
used Have you used this system before?
ph{ases Introduction tc

wmc!' can. Justamoment please

be signed

Thank you
‘You're welcome
Sony you've had to wait

Repeat signing Print Dialogue Clear All Dialogue
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